Background: There is an assumption that health literacy is higher among health professionals, allowing them to improve the health literacy of their patients. This study explored health literacy profiles of health science students in Nepal, the future health professionals and educators of health literacy.
Introduction
Health literacy refers to the cognitive and social skills that determine the motivation and ability of individuals that enable them to access, understand and use information in the maintenance and promotion of good health. 1 The concept goes beyond just reading health information and utilizing healthcare services; it refers to the state of empowerment of an individual to be able to access and use health information to improve one's own health and the health of others. 1, 2 Health literacy is a challenge to healthcare provision all over the world. Health literacy is referred to as a priority public health goal for the twenty-first century. 2 People with long-term illness sometimes have difficulties understanding health information and engaging with healthcare providers. 3 Low uptake of preventive healthcare, inadequate adherence to medication regimens, late presentation to health facilities, poor self-management of chronic diseases, greater communication gaps with healthcare providers, increased morbidity and mortality and the inability of the healthcare system to respond to people's health needs have been linked with low levels of health literacy in populations. 4 Health literacy has been discussed for its potential role in addressing challenges in the management of chronic disease as well as infectious disease, even in low-income countries. 5, 6 Creating profiles of health literacy in different populations helps to identify areas that need improving and helps map the focus of the interventions in order to address the inequalities in health and improve health outcomes. 7, 8 The WHO's Southeast Asia Regional Office Health Literacy Toolkit for Low-and Middle-Income Countries recommends that health literacy principles be used as a key mechanism to improve health equity in the region. 9 Health literacy was also identified as a priority for health promotion at the WHO's recent Shanghai Declaration on promoting health in the 2030 Agenda for Sustainable Development. 10 The majority of health literacy research has focused on the health literacy of patients and has largely neglected to consider the health literacy of professionals who deal with patients on a daily basis. 11 Since health professionals are expected to educate and improve their patients' health literacy, it seems important to explore whether health professionals themselves have a strong health literacy profile, 12 particularly when research shows that health professionals, even those in high-income nations, need capacity building with regard to their own health literacy. [13] [14] [15] Since health professionals typically spend ≥4 y in university education learning their profession, it makes sense to assess the health literacy profiles of future graduates prior to their entry into the workforce. It is incumbent upon universities that they train health sciences students to ensure the future health workforce is able to understand and respond to the health literacy needs of the communities they will come to serve. 16 As part of an international collaboration, universities from around the world have begun exploring the health literacy profile of their health professional students. 17, 18 The results from these preliminary studies indicate that student levels of health literacy might not be as high as expected. Understanding the health literacy levels of health science students and then addressing any gaps provides a mechanism towards producing professionals who can deliver healthcare effectively. 19 Adding to this growing body of literature, this study aims to establish the health literacy profile of the health science students of the B. P. Koirala Institute of Health Sciences (BPKIHS), Dharan, Nepal. Specifically, it aims to identify areas of health literacy where students may require further support and training and to determine how health literacy varies by academic course as well as the sociodemographic backgrounds of the students.
Materials and methods

Study setting
The BPKIHS, located in eastern Nepal, is the oldest and largest health sciences university in Nepal. It is the only health sciences university that offers both undergraduate and postgraduate health sciences courses. 20 The BPKIHS has a community-based curriculum that enables students to receive training at district health facilities. 20, 21 Students are from all over Nepal and some parts of India. 20 English has always been the language of instruction for health sciences courses all over Nepal. Undergraduate coursework is 4 y for nursing and allied sciences and 4.5 y for medical and dental sciences. Postgraduate coursework is ≥2 y, providing a specialist degree in the respective discipline. 20 
Study design
A cross-sectional study was conducted by administering an online version of the English version of the Health Literacy Questionnaire (HLQ) 4 to health sciences students of the BPKIHS between February and July 2015. This study is a part of the health literacy project exploring the health literacy of students across 19 universities from 10 countries around the world, coordinated by the University of Auckland, Auckland, New Zealand.
Participants
We invited 700 students at the BPKIHS, including undergraduates and postgraduate students in all health professional training programmes, to take part in the study via e-mail and Facebook messages.
Data collection
The questionnaire comprised two main sections: demographic information and the HLQ. The HLQ was developed over 6 y in consultation with individuals from the community, health practitioners and policymakers. The tool has undergone psychometric evaluation in a range of contexts, 4, [22] [23] [24] including in university student settings. 17, 18 The HLQ consists of 44 items across nine scales. Each scale measures conceptually and psychometrically distinct aspects of health literacy. The HLQ reveals the health literacy strengths and weaknesses of individuals and groups, providing a framework for intervention development. 4, 25 The scales are listed in Table 1 . For the first five scales, participants were asked to rate 'How strongly you disagree or agree with the following statements?' and to select from the options of 'strongly disagree', 'disagree', 'agree' and 'strongly agree', which were scored from 1 to 4, respectively. For scales six to nine, participants were asked, 'How easy or difficult are the following tasks for you to do now?' and to select from the options 'cannot do', 'very difficult', 'quite difficult', quite easy' and 'very easy'; these were scored from 1 to 5, respectively.
Each scale comprises a range of items that have different 'difficulties', i.e. the propensity for a respondent to attend to the response options at the upper end of the scale varies. This was undertaken purposefully during the development of the HLQ to enable the scales to have precision across the breadth of the constructs. Consequently, across scales, given the difference in difficulty, mean scale scores are not directly comparable.
The paper version of the HLQ in English was pretested among 10 university students and 5 researchers (including student educators) in order to explore whether the English HLQ required linguistic or cultural adaptation. Information was collected on the comprehensibility of the questions, students' understanding of questions and reasons for selecting their responses. No changes were deemed necessary. The overall response rate was 59.8%. The response rates across teaching programmes were medicine 60.7%, dentistry 53.8%, nursing 56.5%, public health 70% and allied sciences 90%.
Data analysis
SPSS 22 (IBM, Armonk, NY, USA) was used to conduct the data analysis. Descriptive statistics, mean scores, SDs and 95% CIs S. S. Budhathoki et al.
were generated for the HLQ scales. For inferential statistics, the sociodemographic variables were converted into dichotomous variables. For age category, 19 y was used as a cut-off, with the justification that older adolescents as a single group compared with older youths and adults. For the parents' highest level of education, 'not completed high/secondary school', 'completed high/secondary school' and 'trade certificate/diploma' were categorized as a single group, as these qualifications make individuals eligible for non-officer-level jobs only. Bachelor's degree and above were grouped into a single category as university education, as both of these groups are eligible for officer-level and above jobs in Nepal. Owing to the low frequencies of the participants in categories other than medicine individually, we grouped them into 'other' courses to compare with medicine. These categories were also used to allow for comparison with studies from other countries implementing similar HLQ research protocols. The independent samples t-test was used to explore HLQ differences within demographic variables, including age (≤19 y, ≥20 y), sex (male, female), parents' education (no university education, university education), level of study (undergraduate, postgraduate) and programme of study (medicine, other). Because assumptions of normal distribution were not met for all scales, the robust Welch method of analysis was used. Effect size (Cohen's d) was calculated for mean differences between demographic groups.
Results
We recruited 419 participants; more than half were male (55.8%) and the majority (68.3%) were ≤19 y of age, had parents who had attained a bachelor's degree or above (62.2%) and were studying in an undergraduate-level programme at the BPKIHS (73.5%). Close to two-thirds (61.6%) were studying medicine and the remaining third (38.4%) were studying in other programmes such as dentistry (18.4%), nursing (12.4%), public health (3.3%) and other allied sciences (4.3%). Nearly all of the participants lived in Dharan (99.8%) and most (90.0%) were citizens of Nepal. Most participants (87.4%) reported that they do not suffer from any long-term illness or disability. Table 2 shows the details of the participant characteristics.
The mean scores from each HLQ scale are presented in Table 3 . Mean (SD) scores across the first five scales, which used a 4-point response scale, indicated that, on average, students agreed with the statements (the scores clustered around a score of ≤3) rather than strongly agreeing or disagreeing. The lowest score was 2.80 (SD 0.50) for '2. Having sufficient information to manage my health', whereas the highest score was 3.02 (SD 0.48) for '4. Social support for my health'.
For the last four scales, which used a 5-point response scale, the scores centred around 3.5, i.e. students generally found the tasks to be somewhere between quite difficult and quite easy. The lowest mean score was 3.43 (SD 0.71) for '6. Ability to actively engage with healthcare providers' and the highest was 3.66 (SD 0.59) for '9. Understanding health information well enough to know what to do'.
Overall, across the scales, there were no floor or ceiling effects. Very few students scored towards the top of the scales and even fewer students scored towards the bottom. The distribution of HLQ scores is shown in Figure 1 .
The HLQ scores across demographic variables are shown in Table 4 Items cover having at least one healthcare provider they can trust for useful advice and help them understand health information in order to make decisions about their health. (2) Having sufficient information to manage my health Items cover feeling confident about having all the information they need to manage their health and make healthcare decision. (3) Actively managing my health Items cover the ability to recognize the importance of and ability to take responsibility for their own health using proactive approaches. (4) Social support for health Items cover the availability of a social system to provide them with the support they need for their health. 
Discussion
With a multidimensional health literacy assessment tool, the health literacy strengths and challenges of a large group of health sciences university students were profiled. Overall, most students had only moderate health literacy, and few individuals reported high health literacy. Health literacy weaknesses were more common among students from courses other than medicine. Levels of health literacy varied among different subgroups within a population, providing insights into potential intervention points to improve student health and welfare. The data also provide insights into how health professional training could be strengthened. Across the first five scales, where the students report their agreement concerning whether they have the support and skills to manage their health and that they see their health as important to them, health sciences students were generally strongest in their '4. Social support for health'. This likely reflects the close social networks among the students and is a characteristic of Nepalese society, with its collectivist structure. Owing to the collectivist nature of the Nepalese community, it is a For scales 1-5, scores ranged from 1 to 4. For scales 6-9, scores ranged from 1 to 5.
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commonly accepted belief that one's family, friends and neighbours will provide help immediately when in need. 26, 27 Healthcare seeking is commonly a household decision, as the role of the family is crucial in healthcare decision making in Nepal. 6 Moreover, the BPKIHS is a residential setting where all the students and teachers live on campus. Students had comparatively low scores in '1. Having sufficient information to manage their health'. This is surprising, as health sciences students are expected to have good access to information on health. It seems that they may lack the skills to facilitate the translation of health information into skills in order to manage their own health. The practice of using the internet to find health resources was found to be low among the health sciences students at the BPKIHS. 28 The students also reported some difficulties in '5. Appraisal of health information'. The experiences of these students with a problem-based health sciences curriculum 29 during their respective courses may have helped them realize that making accurate judgements is difficult.
Across scales six to nine, which examine participants' beliefs in their ability to carry out a range of behaviours, the students had the highest score for '9. Understanding health information well enough to know what to do'. As university students who are training to become health professionals, it is not surprising that students in this study are most comfortable with their understanding of health information. The lowest scale score was for '6. Ability to actively engage with healthcare providers'. The low score here suggests students are passive in their approach to healthcare, i.e. they are unable to ask for clarification or information about health and healthcare options. In this study setting, the clinicians and nurses in the teaching hospital are the teachers of these students. There exists a strong cultural demarcation, where doctors have a higher social status than International Health patients and teachers are higher than students, which is a consistent observation in Asian cultures. 30 This factor may create a gap in two-way communication between the students and the healthcare service providers.
This study shows some health literacy differences across the demographic groups. There are differences in the health literacy profiles of the university students across sex, age, parents' education, level of university study and the disciplines. Compared with female students, male students generally reported higher mean scores in all nine scales, particularly '2. Having sufficient information to manage my health' and '6. Ability to actively engage with healthcare providers'. Nepal is a predominantly patriarchal society, 31 which may have influenced their answers, as the involvement of women in household decision making is low in Nepal. Households tend to favour male children compared with female children for healthcare services in Nepal. 32, 33 Males may also rate themselves higher in these scales compared with females, with the perception that boys must know more and should be capable of managing their own health. The trend of higher scores in male students compared with females was also observed in China; 17 however, female students scored higher in Denmark 34 and the USA. 18 This could be due to the sociocultural differences between Nepal and Denmark or the USA.
As expected, health literacy is higher in older students. With increasing age, students are more likely to have had more experience with the healthcare system. This finding is consistent with similar studies in other parts of the world. 17, 18 Health literacy scores were also higher in postgraduate students compared with undergraduate students. This was also found among university students in China, where the scores increased with increasing levels of education. 17 Students with parents who had completed a university education had higher health literacy scores in our study. Higher education has been commonly found to be associated with higher health literacy. 17, 18 It is likely that more educated parents have greater access to health services and may actively seek to improve their children's knowledge of health and the healthcare system. 35 There was a very strong pattern, across eight of the nine scales of the HLQ, that students enrolled in medicine courses have higher health literacy compared with students in other health science courses. Clinical medicine, as an academic discipline, is known to be better developed compared with other health disciplines in Nepal. 36 This is likely to result in medical students having better access to and an understanding and appraisal of the information to actively make healthcare-related decisions compared with other disciplines.
There are many students with low health literacy, as shown by the distributions in Figure 1 , which calls for interventions to increase the health literacy of these students. The health sciences students have low scores despite having many educational components focusing on health and disease in their curriculums. Healthcare professionals teach the courses and the students have access to hospitals on their university campus. Educating health sciences students about health literacy and creating a health-literacy-responsive university health service is a potential path to supporting students and generating more responsive healthcare professionals. 8, 18 It seems reasonable to expect that health sciences students would have stronger health literacy profiles compared with university students in other disciplines. Given that the health sciences students in our sample had only moderate health literacy, it is likely that students from other disciplines, and in other non-medical universities, could have even lower health literacy.
Understanding the health literacy needs of all students in our universities seems necessary so that responsive student health services can be provided. If the students are better supported to look after themselves, they are likely to perform better academically and acquire skills to engage in health promotion in the community during their careers. This is also likely to be important for the reputation of the university-if the healthcare professionals graduating from a university are more responsive to the needs of the community, they are more likely to be highly regarded. While there are differences in health literacy scores in the subgroups of students, given the strong link between health literacy and health equity, it is important for universities to consider programme-wide health literacy interventions.
Limitations
The e-mail and e-survey approach may have discouraged some students with lower internet skills and possibly a lower health literacy to take part, so they could have been under-represented. Future studies should seek to employ face-to-face interviews, including students with disabilities. The grouping of all health sciences disciplines except medicine into one category compromised our opportunity to compare between health sciences disciplines other than medicine. We did not collect reliable data about the economic status of the students in our study or other socioeconomic data apart from parental education. Given the strong link between health literacy and health equity, future work will be strengthened through the collection of a wider range of these variables.
Conclusions
Given the links between health literacy, health and health inequality, there is a need for the university to consider interventions to improve the health literacy of students. There is a need to pay attention to the health literacy needs of university students, especially female students and those enrolled in disciplines other than medicine. Further research on ways to improve communication between health science students and healthcare providers who are their teachers is important. The data from this study provide guidance for improving student health services and the teaching curriculum. A considered response to the health literacy strengths and limitations of all students should then generate a stronger health workforce.
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